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Before the
Federal Communications Commission

Washington, D.C. 20554

In the Matter of )
) GN Docket Nos.09-47, 09-51, 09-137

Health Care Delivery Elements of National Broadband Plan ) WC Docket No. 02-60

EXECUTIVE SUMMARY

Intel Corporation (Intel) hereby submits the following comments in response to the Notice of

Inquiry in the above-captioned proceeding. Intel, the world leader in silicon innovation,

develops technologies, products, and initiatives to continually advance how people work and

live. 1 Intel has a long history of supporting public policies that promote ubiquitous,

affordable, high-quality broadband in the United States (U.S.) and around the world. Intel is

committed to America's global competitiveness and has years of experience working to

advance universal broadband and personal computer (PC) ownership.

Intel also has a strong commitment to bring together broadband and health care technologies.

In 2008, Intel teamed with General Electric Healthcare to commit $250 million for the

development of wireless technologies that can link patients and physicians. Intel has been at

the industry forefront in its development of home health care technologies, such as the Intel

Health Guide, which allows for remote patient monitoring. The Intel Health Guide combines

an in-home patient device, the Intel Health Guide PHS6000, with the Intel ® Health Care

I Additional information about rntel is available at \\'W\V.intel.com/pressroom and http://blogs.inteLcom/policy.
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Management Suite, an online interface that allows clinicians to monitor patients and remotely

manage care. Intel's health can~ technologies seek to limit errors and costs through the

elimination of paper-based workflows, better care management of chronic diseases, and

remote monitoring of an aging population.

Intel has previously commented on Notices of Inquiry related to the development of the

National Broadband Plan, as wdl as broadband stimulus funding under the American

Recovery and Reinvestment Act (ARRA). Again, Intel is eager to share its experience in

developing and using broadband and health information technologies as the FCC seeks to

include health care delivery elements within the National Broadband Plan.

In these comments, Intel selected two counties to illustrate the potential of telehealth and

remote patient monitoring and the barriers that prevent communities from achieving

maximum connectivity to benefit patients, providers, and the overall health care system. By

examining Medicare data from 2007, Intel calculated the potential savings in these counties

for patients with asthma, congestive heart failure, chronic obstructive pulmonary disease

(COPD), diabetes, and hypertension had remote patient monitoring been used. Telehealth

produces real savings and promises patient independence, but these benefits cannot be

achieved unless the broadband infrastructure needed to support its use is deployed and in

place-much of which will need to be wireless. Additionally, Intel believes a Medicare

reimbursement policy that supports the incorporation of telehealth and remote patient

monitoring as a health system option, where appropriate for the patient, is needed. Without

such a reimbursement methodology, telehealth adoption will be hindered, and the greatest

return on infrastructure investments will not be realized.

1.0 Defining the Network Architecture for Health Care Delivery Through a Connected Care
Platform

The convergence of disruptive demographics. economies, and technologies offers an

opportunity to deliver care differently to seniors and chronic disease patients who need

affordable and real time access to education and treatment.

- 2 -
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• Disruptive Demographics: By 2025, there will be double the number of seniors, and

by 2050, an estimated 22 percent of the world's population-nearly 2 billion people

will be 60 or older. As the world has aged, chronic diseases have surpassed

communicable diseases as the major cause of death and disability worldwide.

Cardiovascular diseases. diabetes, obesity, cancer and respiratory diseases now

account for 59 percent of the 57 million deaths worldwide annually. In addition, two

thirds of the workforce also serve as part-time caregivers, and there is a growing

shortage of care professionals (nurses, pharmacists, primary care providers, etc.).

Almost half of the health care workforce was 45 years or older by 2008. and the health

care labor shortage is expected to last through 2050. It should also be noted that the

shortage of providers hits rural areas particularly hard.

• Disruptive Economies: Health care costs are projected to rise to 20 percent of Gross

Domestic Product (GOP) or $4 trillion in 8 years from $2.2 trillion. The U.S. is facing

a growing budget deficit, and individuals are increasingly without insurance, savings,

or a pensIOn.

• Technologies: Individuals are able to wear wireless sensor networks and use Web 2.0

personal software/services. Powerful, affordable microprocessors are also available.

From fall prevention to t,echnology aides for independent living, the potential for

offering real time health care applications is here.

Intel has studied these three factors and understands how these factors converge together.

With this knowledge. Intel has invented a number of technologies to address these health care

needs and continues to develop devices and technology that meet the changing needs of the

population. Intel's diverse research teams include social scientists. designers. physicians, and

engineers. We begin with ethnographic fieldwork, observing and interviewing people where

they live, work, and play and identify the key needs and values that motivate people to adopt

technology and shape the ways they might use it. Intel uses the methods of social science to

figure out appropriate action in response to trends and opportunities. While technology alone

- 3 -
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cannot make people better, it can clearly help health care professionals make better decisions,

be more effective in their day, and monitor patients more intensively.

Intel has conducted case studies of hospitals that have reduced their mortality rates, reduced

medical errors. and reduced their average length of stays through use of technologies, such as

active radio-frequency identification (RFID) for patient/asset tracking, automated pharmacy

dispensing, electronic intensive care unit (leU) monitoring. and more. On the personal side,

research demonstrates that people with a strong sense of cOlmection to their support system

(family, neighbors, community) get healthy faster and stay healthy longer. Technology that

helps people track their medical conditions, automatically creates graphs and

recommendations, and communications to doctors/nurses can provide more effective

treatment. Intel is currently conducting research on the use of sensors, communications

assistance, and other products to help people maintain their social networks. Fortunately,

technologies are becoming available today that enable patients, health care providers, and

family caregivers to connect, communicate, and share information for optimal results.

1.1 Health IT Architecture - Designing for Reliahility

Building the connected health information technology (health IT) network for multiple users

on a public platform is not unlike building a network in a hospital. The IT architecture of

every node of the healthcare infrastructure must ultimately be considered to optimize

performance and cost. In this disc:ussion the 'nodes' of the infrastructure for IT can reside in

as the hospital, clinic (we combine clinics with physicians), emergency medical responders

(ambulance service, fire department, etc.), long-term care facilities, and the home.

- 4 -
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optim'zations, factors such as saD [ , data security, plat nn sec . " and

maintainaJ: i i y must be consid.ered 'hen measming the robustness of the network

aIThi ectw-e. 11 spe f the network ',' important lo safety reasons a well as to ensure the

band 'lfiti headroom to move data from source to destination in a prescribed timeframe.

Many traditional te hnologies for remote health care require 60 kbsec service or less. This

type f loa could ea ·ny be handled by th.e Plain O! T lephone Service ( 0 S). This level

o ,rvic how v, wit not be suffid nt 0 ensure safety and efficiency in technologies that

are qu'ckl) beind loped for more etTective forms of care,

me ~ /ery basic requirement of the healthcarc network will include e erything from

traIl felTing laro data sets of images to supporting -eal time video. the 'pe d demands of the

nt' r wiLL i levitabl xt nd one to two orders of magnitude greater than th POTS speed

re uiremen.t.s. If the supp011 is reul tim, then depending on the frame rate a 200K bitsis c to

_ megabi 'ec network c nnection '(',iIB be requin: ' for the home connedio A bi~directional

channe i lev I must c t up' the b .al 1 car: rovider must be se n b the patient in

the hom
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- 9 -



• oncems

o Mar availabilit \<\Om nv up ema d

.'J Asse a ,'l1g/m age 1ent-- P 'va y and 0 e '

o of updat sand dI v ry importan t

o Clu.stering of unit Q ust be m 'ntained where data cow be continuous (4

~Tv1R at Sll.IIle location 'en ing ultrasound could be a 8 Megabit s am of data)

l.Id "0

• hara ~ ristic

o S ,-cient bandwidth offers to b s efficient and scalcable Larger ransmit

. ntenn could add flexilbity and low r costs that can allow for longer distance

tower 'n rural areas

o la transmission allows for lower speeds 200k - _ 1bits since video

co e en ing alia " for 10 y signaling, Once MRI data and other more detailed

data n d to ' transmilted tough ' nd down links, the bandwidth will need to

ac.comm at.

- 1 -
LEQAL~JJl '1:-416\'1



F

o QOe lev 15 need nexi iIit tu chang . tu" ba d [ on pauem nee

o inc in tailatimlS 'an cost 1 to 15 0/< 0 the service, prov' IOrun (tm k rolh)

ne e y ac 5S and. calabi . eploy technology

o eundanc for persona e .ergency re pODse

o Win J .- for I P - confusing and ' ntuin any inaccuracies or end~t -en'

5 ic - .or patient ~al lea e ho., pltal an goes to home.

o nsure th' 1 Ule platform is r. 'ct d to the appropriate health ea . ft

no ga in. on the devie by the grand hiIe.

e, 1.8.,

c
• ~ IlnVvI th.; )101 DSL ,-,as a fixed b",,1Yildth

a-stiiQned tt.::" eod customer
• Stab,lity: precktilble iJnd st"ble 24/7

• Cable "'3 IV- r'
• DLS ~ lOMbp>
• VDSL ~'30r~b?s

• AU;L ~2Mbps

• SDSL ~3r~bps

• HDS'L N2rvlbos

idth

• .4t least lOU iVlbps ,'!hlie the ~lierlt

physically moves at high speed6 relative
to the station

• 1 Gbps ........thlle client and -;tdtron ~re In
relati\!e~v fixed POSitIons

• Band',,,, j\1:l',' bamlwldth ~,-e-d al active
LJ!>er, tn KH1\luploed/do\'inlooSi1 spE~ds

LJnpred I(:t<;oble,
• S~,II ,n... ,tabl r bemlwldth r conr~cl10n

1Joll1~
• o'wer l~rO\llde~ '~ge atfernnt a1lJO"lthmE
• I"rll.."der U~-= "I,If",r"rot Ell ~hm~ ',111 qUI _

OJrrJec:tlons

• An all IP I "acket S'Nltched nebNock

, • Analog lines, al50 referre<l to llS R:n:: (PI ,'-' Oia
Telephl:!fl~Sel'vl~J, $liPPO" ~li1r1d"r:d pt,o~ , fg'y,
[n9chi ~S, and modam" Thc~ I," <

t\lpl "V f,>und ,n ','tlUrl1ome or small (,ff,ce
• oW ilndwldth and I1D rnu IIle capat:iliry
• Analog SoIllf1lals have _c- Ilmltatl-nlO ",s t /'1')\"

moc!l do ti"l~,. call c,~rn,;

POTS

Cellular 46

cellular 3(;;

DI91Wl HCl<lITI1 Group ~

,t.... ,I II j.... ,

1.2 Me

for' y Connected Medical n t or' nust be considered to ensure a robustd

COD·i'l nl t or solution. ardware management solutions such as A tive anagement

chno]ogy (AM a l ws maintenance and debugging of the nodes remote yv 11 if the

n d '. pow red dov r has erashe . This impcwlanl r ature existing in th hard at' aUows

-11-
LE.l (12131 nnwl



tXP NG

xternallT Lo pfi. vide updates an even ensure calihrati n f the nod ith t i,turbing the

plic- lion. . fllt; h.nism can alSQ ppm1 th Lmount of data ot 0 er th n work to

nabl I

L1'1 C . :erl Me" .ea] network is more fully deployed and more nodes are in less secure

settin s, tIL requirements may be made to determine if the node that is supplying data is

phy ically CUJ· d indeed the node expected. The Trusted Execution Technology (TXT " is

one e.'mnple 0 a olu(on to support this protection. This hardware solution helps ensure that

when boots it only starts the OS that the manufacturer intended. A useful
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billing was more accurate and scaleable based upon IP Modem addresses allowing systems to

move with the patient. Challenges included a combination of weather changes and topology

that affected signal reception of the home systems, and carriers would install updates causing

unknown loss connection.

40 solutions, such as WiMAX, will have 5 to 10 times the performance of 3G solutions. 3G

solutions (HSPA, EVDO) do not have sufficient performance to reliably provide full

broadband internet access required to meet basic video conferencing requirements. WiMAX

can easily support 3-6mbps sustained with +10 mbps burst download speeds with 1-2 MBs

uplink speeds.

While WiMAX is a shared bandwidth technology, specific enhancements enable WiMAX

service providers to allocate roughly 40 mbps for shared peak downlink transfers and 20 mbps

for shared peak uplink transfers. WiMAX service providers also have the ability to prioritize

classes of traffic, such as health care applications and services, to ensure bandwidth

availability for the most critical services. Most US WiMAX network deployments are

designed to support 3-6mbps downlink and +Imbps uplink data services for all users. thus

exceeding basic requirements for home and remote clinic health care video conferencing

applications.

1.5 Cloud Computing

Intel believes cloud computing is a rapidly evolving area that offers the potential for many

industries to increase flexibility and efficiency. With cloud computing, services and data are

provided by shared computing resources in scalable data centers and are accessible over the

Internet. This produces key benefits because services are easily available on demand and can

rapidly scale both up and down as required by an organization.

Current delivery models include: (i) providing applications within the cloud (known as

software as a service); (ii) providing application development tools within the cloud (referred

to as platform as a service): and (iii) offering virtualized computing capabilities (known as

infrastructure as a service).

- 15 -
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The FCC has requested feedback on the relative value of hosted (ASP, Software as a Service,

or Cloud Computing) solutions versus client-based offerings. Intel believes there are three

primary advantages where hosted solutions provide greater value than client-based offerings.

The first two advantages focus on the economic benefits derived by health care organizations

as users of cloud services. As the consumer of these services. health care organizations will

benefit by paying for compute power and services only as they are used. In addition, health

care organizations using cloud services provided by another hosted environment will reduce

their own internal IT maintenance and management burden. The last advantage identified by

Intel is directed to the cloud solution provider. A lower total cost of ownership is realized by

the cloud hosting provider due to economies of scale achieved through network, storage, and

compute resource pooling.

Intel believes the internet connectivity speed needed in the future for individuals to effectively

manage their health from home and communicate with health care practitioners utilizing

cloud solutions will depend on the type of cloud solutions used. As an example, a public

cloud model will require that users have access to network connectivity sufficient for their

desired application and service level requirements. In this modeL restrictions on network

bandwidth are anticipated with less control over the quality of service. This model may not

be suitable for certain categories of applications that require a very strict quality of service.

For a private cloud model, the restrictions of network bandwidth are removed because the

organization can exercise control over all aspects of the network, including applications,

security, and quality of service.

1.6 Role of the Federal Government

The Federal Government's role should be one of innovator, cheerleader, and integrator.

Through the ARRA grant programs, health care reform initiatives, the National Broadband

Plan, amI the leadership of various agencies, the resources to impact new forms of care

delivery are taking shape. To maximize these resources, the Federal Government should

- 17 -
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focus on specific communities, both rural and underserved, to coordinate technology solutions

that will reach those in need through the most efficient and comprehensive services.

The Beacon Communities Program mlliounced December 2nd by Secretary of HHS, Kathleen

Sebelius, and the National Coordinator of HIT, David Blumenthal, will provide grants to 15

communities to accelerate and demonstrate the ability of HIT to transform local health care

systems and improve the lives of Americans and the performance of the health care providers

who serve them. Under the program, $220 million in grants ",ill be available for communities

that are already building HIT infrastructures, implementing health information exchanges, and

have higher EHR provider adoption rates than the national average. The grant funding will be

available to build and strengthen these HIT infrastructures and health information exchange

capabilities. An additional $15 million will be provided for technical assistance to the

communities and to evaluate the success of the program.

2.0 IT Infrastructure to Support Health Care Delivery: Description of Two Community Projects

To illustrate the broadband connectivity requirements needed for full integration of a

community's health care system, Intel chose to analyze the existing broadband capacity in

two locations and assess the infrastructure still needed to transform these communities into

broadband-enabled health care delivery systems. Intel selected two communities with varying

access challenges. These communities are Sandoval County, New Mexico and Marion/Polk

Counties in Oregon.

Sandoval County, New Mexico has a population of 89,908. Within Sandoval County, the

three prominent ethnic groups are: Caucasians (45,198); Hispanics (26,426); and Native

Americans (14,480). Of the 31,411 households reporting, 29,598 had phone service?

American Indian and Alaska Native persons: [n Sandoval County, approximately 13.5

percent of the county's population of 122,298 are Amcrican Indian or Native Alaskans (from

2008 US Census Population Estimates).

2 Center:- for Disease Control and Prevention, SN:\PS Data, http://emergency.cdc.gov/snap~/data/35/35043.htm.
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TIl oHo

'undo ;a.! C un , but h re are no h ita! ' ithin 5 I

linie I ti ns.

2. b p 'n Sanov) ount, w Me. i

Based on ta from e 2007 11edic' Aalysis alld view (ME P R) me, which contains

f cords r] 00 percent of -edicare beneficiaries who use hospital inpatient services, Intel

d~lermin.ed the numb! of individuals discharged from hospitals within 50 miles of Sandoval

C UI Y i 2007 with the [oHowing conditions: a 11 ma; chronic hemi failure; coronary

obs ri pulm n y di 'ease, diabetes, and bypertension. If an indi vidual has more than one

hronie di se ( + _"' ia etes and hypcrt nsi ), this will be ref1eeted in both th diabetes

ion p tient counts. However, tne unduplicated totals will only count this

indi idual once. AI LlOU h lh dischare. data includes residents of both San val County and

n 19hb ring co munitie-, the chronic disease patients If ated in 2007 totaled 5,631 with 64

ercent of'n "ti returning to their homes.
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TIle DP'AR data OdLOspital. within-

patient un!. for lhese five nditions:

andova.1 C IJnty shovvs ili following

o of eJ c Zip Cod

l-"---I
CttF
COPO

-----I-
Dabetes
Hyperte sian

Per~ll!n

Discharged
Home/sit re

fro ti e c argeJ
67%

----"f------.
57%

57%

62%

63%

E icare

The lotal M dicar rim -ursement for ese pati 1£ in 2007 \-vas $53,557,071 or '9~11 per

patient,

rget Cn 'tio ieo 0 itab Wi biD 50 Mil $ f ele t Zip 0 e-s

'/ IIPatient Total Cov~red i bu erne t.
Conditions Col.lnt Charges Charges Amoun--

Asthma 44 $9,278,627 $9,181,961 $3,371,782--'--,--
CHF 1,919 $57,315,390 $57,146,481 $18,275,114

COPO 911 $25,231,115 $24,941,007 $9,430,799

Oiabe"tes 1,466 $40,597,556 $40,324,533 $14,106,120

Hyperte.nsion 1,286 $32,626,81lli32,477,823 $11,513,544

Undl.lplicated Total I 51 631 $155~670J78 $1 4,744,176/ $53,551J071
Source: Dobson I DaVanzo Analyses of Center For Medicare and Medicaid Services (eMS), MedICare

Provider Analysis and Review (MEDPAR) File fm 2007

'or ing to tudies conducted by the Depa ment of leterans Affair technologies to th",

home an be ignill antIy successful in reducing the number of hospital days and ill

numb r or readmi io for patients with chronic car disease. Based on this one year

e pendi ure-•. 001! 30 P rcent of the patients e rning to their han es I;ould tale advantage

ofremote car to avoid h spi a] rea m" ions, edic e pc- ding 0 Id _red ed a

C 1 a ,2 it 'on 'ach yeaI'.
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\Vhjle e'C may wam to w r wlth indu ' I

----
% emote I 20% hospal

patient I no a 'ents readmissions
monitori g l connected p ev,entlon

30% 108 216

providers to r fine these crn ulations the

underi. Lng fHl l remai that lh po, IT ial l' savings should drive an int~1l e effort to

d rmine ho v be ' to keep enio!' an pati tlt. wit cronic disea e out of t e hospital and in

lh omft rt of Lheir meso

2.2 enetratio It . r

" 0 creat a mod I oftcl care for San val County. e Me 'ico, the Counly's COY g of

wire! ovedaid n the distribution f" rious clinic and h spital .n the

ounty. o.l of Ole County has sufficient c v rag'" for an IT comm j ati

hospitals an clinic' and for clinic to cLini c unications.

l TI ortur\' e1.. howey ~r, S ndoval County lacks the broadband penetration to offer suffici nt

healLh car ppli atins or many of the County's chronically ill patients who would require

re em I. 'rom "nformation readily available, Intel believes there is sufficient

e County for all homes to have dial up coverage allowing for

COmIDunicati J be I the homes an ,ho 'pitals, Although the dial up coverage would

pr vid trans~ r of biometric and beha 'oral data from the home to clinics or hospitals, the

next lit! p toward e 'ic ed applications would requ' e dditional bandwidth (assuming the

D covera m y e Ji ited forcing e home communication model to rely on 30). Given

th pography (I ost of the County, a 40 l chnol gy plan woul 0 fer the most efficient

so u ion fo e ir -home atients.
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